Subcutaneous and intranasal immunization with type III secreted proteins can prevent colonization and shedding of Escherichia coli O157:H7 in mice.
Type III secreted proteins from Escherichia coli O157:H7 are involved in the attachment of the organism to mammalian cells and have been shown to be effective vaccine components capable of reducing colonization of cattle by the organism. In the current study, we used a streptomycin-treated mouse model to evaluate the efficacy of subcutaneous vs intranasal administration of the vaccine. Following immunization, mice were infected with E. coli O157:H7 and feces were monitored for shedding. Immune responses against EspA and Tir were also monitored. Subcutaneous immunization of mice with type III secreted proteins induced significant EspA- and Tir-specific serum IgG antibodies but did not significantly induce any antigen-specific IgA in feces, whereas intranasal immunization elicited significant EspA- and Tir-specific serum IgG antibodies with some animals developing antigen-specific IgA in feces. Only mice that were immunized intranasally with formulations containing mucosal adjuvants, either cholera toxin or CpG-containing oligonucleotides, showed decreased E. coli O157:H7 shedding following experimental infection. Mice immunized subcutaneously with type III secreted proteins did not shed E. coli in feces. These results demonstrate the potential for the use of type III secreted proteins in mucosal vaccine formulations to prevent colonization and shedding of E. coli O157:H7.